Introducti op
In [6] a class of difference sohemas was presented which allow us to approximate parabolic problem for equation of second order in L 2 . Those schémas are open and unconditionally stable. In [6] only the case with constant coefficients irt space variables were considered. In the present work we will deal with the oase of variable coefficients depending on the space and time parameters. We shall consider the difference schema for solving the stability problem 2 |f = a(x,t)-2-| + b(x,t) + c(x,t)u + f(x,t), 9x (1.1) Á (x,t)e Rx(o,T), U(x,0) = <p(x), <pe C(R).
We assume that the functions a(x,t), b(x,t), o(x,t), f(x,t) are elements of the space C(R,(0,T)) and a(x,t)^a 0 >0. On the rectangular grid R ht ,= { (*»*) :x = mh, t ^ at, m,neZ, Nt = T, h,t > o} we consider the following difference sohema
where the difference operator ((l£ nr^k iS d0fin8d on the numtwr sequences as follows
and ujjj := u(mh,m;), Z -the set of integers.
2. The stability of the differenoe schema (1.2) for the problem (1.1)
To investigate the stability of this problem we prove the following theorem. 
Similarly,adding first and fourth equation of the system (1.2), we obtain
Hence,from (2.3) and (2.4) we obtain
This schema together with the condition U^ = <J> m for meZ gives the difference sohema (2.1).
To show that the sequence defined by the sohema (2.1) satisfies (1.2) we Introduce an auxiliary sequenoe {v£ +1/2 } defined as follows This theorem is important, beoause it reduoes the investigations of the stability of schema (1.2) to the stability of schema (2.1).
First, we can write the sohema (2.1) in the canonical form. To this aim we denote To investigate the stability of this problem, we apply Theorem 10.14 in [5] . We formulate this fact as the following theorem. Theorem 2.2. If the coefficients of equation (1.1) and the function f(x,t) are continuous with respect to x and t, and bounded in such a way that then there exists depending only on the norm of coefficients, such that forte(0,t*) the schema (1.2) is unconditionally stable.
Proof. By Theorem 2.1, the schema (1.2) is equivalent to sohema (2.1), whose unconditional stability is proved, e.g. in [5] , Th. 10.14.
3. The stability of difference schemes for solving the problem of Cauchy for the parabolic equations of order 2 with many space variables
We consider the following initial problem
where L is an elliptic operator, I €(C ¿ (B u ),C(r)), defined by then there exists a positive number dependent only on the norms of coefficients and such that for tefO,^] the difference schema v3.2) is unconditionally stable and approximates the problem (3.1) with order 0(t;+h 2 ).
The proof -of this theorem can be found in [5] . The schema (3.2) is unconditionally stable but. i.a not always open which is shown in the following theorem.
The o r { m 3. The proof of this theorem is analogous to that of Theorem 3.3 in [6] .
